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Experimental Methods:

Synthesis of Partially Thiolated Poly(acrylic acid) (PAA-SH
Synthesis of Fluorescein-Labeled Partially Thiolated Poly(acrylic acid) (PAA-SH-FITC
Preparation of Microbubbles. In a 1.6 mL centrifuge tube, the following stock solutions were combined, in order: 259.4 µL deionized water, 50 µL 100 mM aqueous acetic acid solution, 50 µL 1.5 M NaCl solution, 15.6 µL PAA-SH-FITC solution, and 125 µL of DSPC suspension to make 500 µL total volume in a buffer containing 10 mM acetic acid and 150 mM NaCl (acetate buffered saline at pH 3.4, ABS). Perfluorobutane (PFB, Synquest Labs) was flowed twice through the solution and into the headspace above the solution twice, and the mixture was sonicated at the gas-liquid interface continuously for 10 s at 70% amplitude (Fisher Scientific Sonic Dismembrator 150T). The opaque suspension was washed once by centrifuging at 300 g for 3 min at RT to cause the bubbles to float, 
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First, PBS was placed into the cavity of the phantom and the backscatter was recorded. Next, microbubbles were added to the PBS to a final dilution of 100 fM, mixed, and allowed to settle at least 5 min to prevent scattering due to sample currents. At least 100 consecutive impulses were sent into the sample at 2.25 MHz center frequency at 100 kHz repetition rate, receiving at 40 dB gain with a 300 kHz and 10 MHz high pass and low pass filter, respectively. Backscatter power was calculated as the 5 square of the voltage difference between the signal and the baseline of the AC coupled signal, integrated over the entire time corresponding to the length of the sample, not including the walls of the chamber.
10 This was converted to dB, setting 1 V 2 equal to 0 dB. Net backscatter was calculated by subtracting the backscatter from the sample of PBS prior to microbubble addition. The phantom was washed at least three times between runs to remove any microbubbles adhered to the sidewall. Pulse Microbubble Counting and Sizing. At least ten images per sample were taken at 20X in bright field at random locations in the sample. The microbubbles were counted and sized using ImageJ (NIH), using
Supplementary Material (ESI) for Soft Matter This journal is © The Royal Society of Chemistry 2011 a polystyrene bead standard (Duke Scientific) to calibrate pixels/µm. The concentration was calculated by determining the area of spot size against known volumes of buffer and was checked against silica microparticle standards (Bangs Labs). Microbubbles were also counted in an Invitrogen Countess Automated Cell Counter to confirm the accuracy of microbubble counting.
